INTRODUCTION
Arsenic is a ubiquitous contaminant in nature, and primarily exists in the main form of arsenate (As(V)) or arsenite (As(III)) (Mohan & Pittman ) . It may cause cardiovascular disease and cancers of liver, bladder and lungs to human beings (Smith et were purchased from Aldrich Sigma (Shanghai, China). The stock solutions of 1,000.0 mg/L As(V) and As(III) were prepared by dissolving Na 2 HAsO 4 ·7H 2 O and NaAsO 2 in deionized water, respectively. The pH of arsenic solution was adjusted by dilute hydrochloric acid or sodium hydroxide.
EXPERIMENTAL Materials and methods

Acrylonitrile
All other chemicals in this study were reagent grade and used without further purification.
The morphology was determined using a SEM (JSM-5610LV, JEOL, Tokyo, Japan), in which the samples were sput- 
Preparation of Fe(III)-AO PAN
In total, 400 mg of AO PAN was equilibrated with 400 mL of 
Adsorption procedure
Batch adsorption
The pH effect on equilibrium uptake of As ( 
where Q is the adsorption amount (mg/g); C 0 and C are the initial concentration and the concentration of arsenic in solution when the contact time is t, respectively (mg/mL); V is the solution volume (mL); and W is the dry weight of the adsorbent (g).
A kinetic experiment was conducted to test the As(V) adsorption rate and determine the time needed for equilibrium. The concentrations of the coexisting ions in nature water were evaluated at three levels (0.1, 1.0 and 10 mM) and pH 6.0. The mixtures were equilibrated at 25 W C for 24 h with shaking at 120 rpm, and then the concentration of residual arsenic was analyzed.
Regeneration of Fe(III)-AO PAN
To evaluate the reusability of Fe(III)-AO PAN, the adsorption-desorption cycles of the adsorbent were repeated five times using the same adsorbent. The adsorbed adsorbent was placed into 20 mL of desorbent and stirred for 10 h at room temperature. The residual concentration of As (V) was determined by AFS.
Fix-bed column experiment
The 
Effect of pH on As(V) adsorption
To clarify the effect of the pH on the uptake of arsenate, the adsorption capacities of Fe(III)-AO PAN for As(V) were determined in the range of 1-6 and the results are depicted in Figure 3 . Obviously, the pH have an important effect on Furthermore, the dissociation of ferric ion from Fe(III)-AO PAN was checked as a function of pH. The result is shown in Figure 5 . A considerable amount of ferric ion is released from the resin at a pH below 1, while no ferric ion is liberated from the adsorbent in the wide pH range from 2 to 11. This means the adsorbent can be used in a wide pH range.
Based on this, Fe(III)-AO PAN has highest adsorbed amount for As(V). Thus, the experiments of adsorption kinetics, adsorption isotherms were conducted at pH 2. The adsorption kinetics data were treated according to the pseudo first-order and pseudo second-order non-linear models given below as Equations (2) and (3), respectively (Ho & Mckay ) .
Adsorption kinetics
where k 1 is the rate constant of pseudo first-order adsorption (min À1 ); k 2 is the rate constant of pseudo secondorder adsorption (g/mg/min); and q e and q t are the adsorption amount at equilibrium and at time t, respectively (mg/g). 
Adsorption isotherms
The Langmuir isotherm describes the monolayer adsorption on the solid surface with a finite number of identical sites, and the non-linear model can be expressed as follows (Limousin et al. ) :
where C e is the equilibrium concentration of metal ions (mg/L), q e is the amount of adsorbed material at equilibrium (mg/L), q max is the maximum adsorption capacity, and K L is Langmuir constant (L/mg), which reflects the free energy of adsorption.
Another model, Freundlich isotherm, describes the reversibility of the adsorption which is not limited to the monolayer adsorption. It is mainly dependent on the adsorption of solute in the heterogeneous binding sites and can be elucidated as follows (Limousin et al. ) :
where K F is a Freundlich constant (mg/L) and b is an empirical parameter relating the adsorption intensity, which varies with the heterogeneity of the material.
The adsorption isotherms of As(V) at four different temperatures on Fe(III)-AO PAN are shown in Figure 8 .
The data were analyzed with the Langmuir (Equation (4)) and Freundlich (Equation (5)) equations and the parameters for the two isotherms obtained from experimental data are presented in Figure 9 and Furthermore, a summary of the adsorption behavior of various ligand exchanger adsorbents, which were obtained by loading different transition metal cations such as Zr(IV), Cu(II), Ti(IV), and Fe(III) onto polystyrene-supported chelating resins is given in Table 3 . In general, the adsorbed amounts found in the literature depend on the type of adsorbents, contact time for adsorption, initial concentration, etc. Although Fe(III)-AO PAN has lower adsorption capacities than the majority of the above-mentioned adsorbents listed in Table 3 , the faster adsorption rate of Fe(III)-AO PAN for As(V) indicates of PO 4 3À and SiO 3 2À is due to the significant competition for adsorption sites with arsenic. This can be explained by the chemical similarity between the two foreign ions and arsenic, which leads to a significant competition (Pan et al. ) .
Desorption and reusability
Based on the previous reports about desorption experiments (An et al. ; Tao et al. ) , 5% (w/w) NaCl aqueous solution at pH 9.0 was chosen as the eluant to regenerate the There is a little decrease in adsorbed amounts after five adsorption-desorption cycles, meaning that Fe(III)-AO PAN exhibits good reusability.
Fixed-bed adsorption
To investigate the potential performance of Fe ( hydroxylamine with polyacrylonitrile (PAN), which was synthesized by suspended emulsion polymerization. The obtained adsorbent was characterized by IR spectra and SEM, and can be used to selectively remove As(V) from aqueous solutions. The adsorption capacity of Fe(III)-AO PAN is 0.55 mg/g, and the adsorption kinetics follows a pseudo second-order rate model. The isotherm adsorption equilibrium can be well described by the Langmuir isotherm model.
Fe(III)-AO PAN had higher selectivity for As(V) under competitive conditions. Meanwhile, the adsorbed As(V) could be effectively desorbed in 6% NaCl solution (pH ¼ 9).
